between samples and were relevant in differentiating each extract from each method.
Introduction

26
Comprehensive extraction recovery assessments of complex mixtures of organic analytes are 27 extremely difficult. This is caused mainly by the complexity of the sample and lack of For the quality control/assurance of the analysis, we took the following steps during our 
Instrumental Conditions and Analysis
135
The final extracts of non-spiked samples and all the blanks were analyzed via Thermo Da with a resolution of 9000 at half width full range. processing the imported data went through five consecutive steps: 1) data binning, 2) re-168 tention alignment, 3) F-ratio calculation, 4) null distribution, and finally 5) Apex detection
169
( Figure S1 ). The F-ratio method, being a parametric test, assumes normal distribution of 170 the tested dataset. Typically, the data produced via LC-MS and/or GC-MS are more than 171 65% normally distributed, which implies the adequacy of a parametric method for the anal- and noise. Therefore, the F-ratio method can be applied to these datasets. We selected a 175 very large F-ratio threshold with a very small probability of false positive detection of 0.01%.
176
The reason behind this choice of F-ratio value was the fact that this study is only a proof of 177 concept, and therefore, we preferred to focus on a limited number (i.e. sub-sample) of the 178 unique statistically relevant features rather than all of them. This workflow has been shown 179 to be able to capture the statistically meaningful differences between different sample sets.
17
180
The details of all the steps in the non-targeted workflow is available in the Section S2 of the
181
Supporting Information.
183
For the non-targeted recovery assessment, hereafter referred to as relative recoveries, the 184 average signal of the method with highest intensity for a certain feature is assumed to be 185 the total extractable material for that feature. Therefore, the ratio of the average signal 186 of a certain feature for all the extraction methods and the total extractable material could 187 be considered the relative recovery of that feature via that extraction method. In Eq. 1,
188
Rec Rel represents the relative recovery,Ŝ i,j represents the average signal of i th feature and 189 j th extraction method, andŜ i,total represents the total extractable material for i th feature.
190
Using this approach we were able to capture the relative amount of signal lost for a feature 191 due to a specific extraction method.
192
Rec Rel = 100 ×Ŝ i,ĵ
Computations
193
All the mentioned data processing steps were performed via Matlab, employing a Windows b The total number of alkanes (Als) in this study was 29;
c The total number of investigated alkylated phenols (ALPs) was 19; and d The total number of PAHs in this study was 16 compounds. 
Non-targeted Recovery Assessment
260
The F-ratio approach was employed for capturing the statistically meaningful features in the The ENV method produced a relative recovery of 100% for all 26 unique features (i.e. to provide further confirmation (Table S2 ). Based on the predicted chemical formulas of
299
Figure 3: Depicting (a) the score plot of the first two principal components with percentage variability described and (b) relative recoveries of all 26 unique features using Eq. 1. The error bars in this figure represent ± standard deviation of the recoveries for a unique feature via an extraction method.
(i.e. using ENV method) performed far better than the other two methods, even though 325 the traditional targeted approach failed to reveal the differences between these methods (i.e.
326
ENV and Lq methods). This method captured the features that were statistically meaning-327 ful and also were extracted only using the ENV extraction method. Better understanding with different advanced oxidation processes, given the differences in the reaction pathways.
338
The main limitations of the present approach are the sensitivity towards high levels of 339 variability, the computational cost, and the necessary MS resolution. For example, we cal-340 culated the F-ratio values for the 65 target analytes in this study and those values ranged
